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1.0 SCOPE

—

1.1 Scope. {This manual delineates the functions of the
1738 Video Recordepij

1.2 FPurpose. (;he manual describes input and output sig-
nals as well as waveshapes of testpoints to facilitate

the operational setup of the systen&j

2.0 APPLICARLE DOCUMENTS
2.1 The following documents of the issue in effect form

a part of this specification:

TEST PLAN

Raymond Engineering Laboratory

1738 REL General Test Requirements
DRAWINGS

Jet Propulsion Laboratory

J 4901042 Mariner C FPackage Assembly

3.0 GSYSTEN OPERATION
3.1 Function. |The model 1738 recorder accepts serial-
bit RZ binary data at a fixed input rate of iO,?OO bits
6

per second and can store a minimum of 5 x 10~ bits. It
reproduces jitter free, synchronous, serial NRZ binary
data at a fixed output rate of 8.33 bits per second. |

3.2 Basic Farameters. The basic mechanism employs an

endless aoop of 1/4" mylar tape 330 feet long. This
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includes extra tape for run-up and run-down periods.

Incoming RZ data is converted to frequency doubled
code and steered into one of two data storage tracks.

When the first track is filled with information, a pulse
from the end of tape sensor switches the incoming signal

to the second channel. The same end cf tape sensor switches
chSnnels in playback. Any prerecorded data will be crased
by the incoming signal.

The tape moves at 12.84 inches per second during
record and plays back at .0l inches per second giving a
tape speed ratio of 1284:1.

Run-up to speed and run-down from speed time in the
record mode is 10 seconds. This consumes 5 feet of tape.
There is encugh extra tape to allow 20 such starts and
stops. Each one of these start and stops causes a play-
back quiet time of 100 minutes.

Once the data is recorded,the machine is switched
into playback by an external command. The playback
signal is fed to a preamplifier located on the transport.
NRZ data is constructed from this frequency doubled re-
corded code along with a sync pulse. The phase difference
between the tape sync pulse and the master clock pulse
determines whether the playback data is in proper time rela-
tion with respect to the master clock.

Ccmparisons are made every .83 seconds and determine

indirectly the frequency of the voltage controlled oscil-

~
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lator which dictates playback speed. When the correct play-
back speed and phase are achieved, the tape sync and the ref-

erence clock are in the proper phase relation for the accur-

/

ate read-out of NRZ data. This condition is called phase-lock.

A prime source of 100 volts peak to peak 24G0 cps
square-wave is all the power necessary to run the system
except for the 62 vpp, 400 cps,single phase square-wave
needed to drive the record motor.

The recorder is in five separate subassemblies: One
a sealed transport subassembly containing motors, tape,
heads, playback preamplifiers, a temperature transducer
to facilitate environmental testirng, and a pressure
transducer to verify a proper seal, and the oihers contain-
ing the remainder of the electronics circuitry.

The system is designed to operate in a vacuum in an
ambient temperature range between -10°C and 80°C. Exceed-
ing the environment limits or breaking of the transport
seal should be performed only upon the approval by the
REL project manager and the JPL cognizant engineer.

The record tape time is 5.06 to 5.14 minutes per
track or a total of 10.12 tc 10.28 minutes. The playback
tape time 1is 108.3 - 110 hours per track or a total of

216,6 - 220 hours.

3.3 Sequence of events. Upon applicationof 2,00 cpsand 400

power and a record command, the machine will begin its

cps



BEEE

@3:§32‘/7/

REL Operational Fanual 17384

record mode.

Upon application of data, the machine will' record for
10 minutes in several intermittent steps.

After the stop command, a playback command is issued
and the machine goes into its playback mode.

The interface connections comprise all inputs and
outputs to the recorder system. Functional origination

or destination ¢f these signals can be found on Figure 1.
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4.0 DAS INTERFACE WAVEFORNS

The DATA AUTOMATION SYSTEM supplies information to the
recorder during the record cycle. The iiZ data and the bit
sync comprise the data to be recorded. The Start and
Stop signals are the commands that control the record
cycle. The Ind of Tape signal is a pulse from the re-
corder that informs the DATA AUTONMATION SYSTEM that the
recorder is switching tracks.

The following are sample wave forms:

4.1 RZ Data

+6

L.2 Bit Sync
10,700 pps

RZ data combined with the bit sync signal comprises

s
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the input information. From these two inputs frequency .
doubled code is constructed.

L.3 Start Hecord

RLOSED g
[ﬂr—Zw\o MG A
OPEN ammree

L.L 3Stop Record

!
l
ﬁ
l
|
I
I

e 5 SEC.MIN. —————u]
|

-2 -10N® ---;\
OPEN : 3 "l

‘The start and stop commands are short closures of an IP
switch used to start and stop the recorder. A minimum of 5 sec.
is required between commands to allow the circuits to re-
energize. Because the system has the ability to remember
its last command, it is necessary to give the system a
stop command before removing power and thereby avoiding

accidental data erasure when power is re-applied.

If 400 cps power is removed without issuing the stop
. command, the integrator monitor at the umbilical interface
during playback will not present the integrator signal but

will be at +20 V dc.

- Fi\ -
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_/( The system has the potential of drawing tape at the
high speed only when the 400 cps is present. However,
when the power is present,a record command will override
the playback command. While no damage will occur, this
is not a preferred condition.

L.5 End of Tape. The end of tape signal from the recorder

is an informative pulse that ref:zrences the tapge splice

}

and tells that the recorder is switching tracks.

IOMA MAX. Llee2-10MS A
o -

549/
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5.0. OSE INTERFACE WAVE FORIS

The Overationral Sipport Equipment system has the power
to start and stop the record cycle, tc command the recorder
to playback, These commands will be used to exercise the
recorder for tests.

The OSE system also examines several signals within
the recorder to detect any malfunction. They are the
Frequency Doubled signal, the End of Tape siznal, the
Track Indicator signal, the Playback Amplifier‘signai, and the
Inverted NREJData signal,

The following are sample wave forms:

5.1 Start Record

10 MA D z-\oMs—::>\k
0

5.2 Stop Record

—— — — ——— —— — ——— —

p——— 5 SEC.MIN. ———|

1o™MA - I 2.-10WMS Ak____
o)

wd
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The stop and start commands on the O3E interface are
the same as on the DAS interface.

5.3 FPlayback Motor On. A +6 volt signal from the recorder

is indicative that the playback motor is energized.

+b
)Y o “

OFF oN’

5.4 Frequency Double lonitor. The frequency double mon-

itor signal from the recorder is the combined form of the

RZ data and the bit sync.

1 —efe—"f —rfe—"6 —]

— ] |____~

5.5 Ind of Tape. The end of tape signal from the recorder

references the tape splice.

+6

la— S0MSYZ07% —o




\‘ ' KEL Operational Manual l?jSA
%Mz 5.6 Track Indicgator. The track indicator. signal from the
{‘ recorder tells what channel the machine is‘operating on.
teV
TRI TR2
(o

5.7 Playback Amplifier Monitor. The playback amplifier

monitor indicates the quality of the recorded signal.

©

6.5V l | | A

® 2sv N Z TN Z0 D ENH T /

=SV | I S I |

5.8 NRZ Data kMonitor. The NKZ data monitor is a monitor

of the inverted recorder output signal.

T T
) . I

~10-
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: 5.9 400 CPS Monitor. The 400 cps monitor gives a five

vpp output when the 400 cps power is applied to the

transpoert.

N U VU W, W—

— " —

5.10 Fower Monitors. Plus and minus 6 volts dc, ﬁlus

and minus 20 volts dc,and the 4 to 6 volt dc motor vol-

‘ tage have been brought out for meonitoring.
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6.0 D/E INTERFACE WAVE FORLS

During‘ﬁlayback thevnata Encoder receives the signals
from the reccrder. These are the NRZ data signal, the
End of Tape signal, the temperature sensor signal, the
pressure transducer signal, and the IMcde 4-1 logic signal.
The Mode 4~1 logic signal informs the Data Encoder whether
there is data being read back off the tape. When there
is no data from the tape, the Data Encoder transmits en-
gineering data. This condition would occur during a
splice or to a quiet time on the tape due to run-up or
run-down time in the record mode.

The Data Encoder sends two signals to the recorder.
They are the playback command and the bit sync. The
bit sync is used to phase-lock the playback signal.

The foullowing are sample wave forms.

6.1 End of Tape. The end of tape signal frem the recorder

references the tape splice.

10 MA MAX ., pe—-2-10 WS ——\
o
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6.2 NRZ Data. NRZ data is the recorder output.

T } }
| ! I ! I ‘ : :
[ l I ' I | | ‘
LY— : } : | ; : S ——
| |
6.3 Bit 3ync Input. : | : : E : } :
I .
The bit sync is I | | : = : : =
the speed reference : : ! : : | : ;
|
for the cutput signal. : } : { : | : |
—e{}2SEC, |
- ‘gn C:ﬁ*n n n n n h
0 J ' ) L , J

6.4 lMode 4-1 Logic. Mode 4-1 logic tells whether data

is being reproduced.

A"
DATA PRESENT \ NO DATA PRESEMT

.,

0O \..

~13-~
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6.5 Pressure Transducer. The rressure transducer mounted

within the transport allows a check on the leak rate of

the cover seal,

le 1 .
R4
8 1
VOLTAGE ., |
RaTi0 AR
S 4 L~
4 "
3
02, d
J Ok
€ + + 1 vy
o] 1O 20 30 ¢

PRESSURE (P5iA)

6.6 Temperature sensor. The temperature sensor mounted

within the transport allcws & check on the main plate

temperature.
F 3 - /

pd .
Face | y -
-
treo  t
TEMP |
QF o "
-jeoe t
-200 |
=30 %///’1 + et

O loo 2 300 Yoo S0 & joo

Resisrance (o rms)
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6.7 ltlayback Command., A +6 volt playback command enables
the playback motor, and inhibits the record amplifiers.

¥ov

INHIBIT ENABLE

e e 0

15

VR
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7.0 UMBILICAL INTERFACE WAVE FORMS *

The umbilical system has two connections to the recor-
der. One is to monitor the integrator and the other.is
to command a track step.

The follcwing are sample wave forms:

7.1 Track Step Command. The track step command is the

external means of changing channels.,

IO MA NOM, |j=w——2.-10 MS —l\_—
0

7.2 Integrator lonitor., The integrator monitor indicates

whether the playback signal is phase-locked. The system
is properly locked-in when the mcnitor signal is as shown
below. When the system is out of lock, the moenitor sig-
nal will wander between 5 and 15 volts. The system will
normally lock~in within seven seccnds in the presence of

the playback data observed at the playback preamplifier

monitor.
15V -
.. 833
o W
oV - . )
BV e e
o r
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8.0 TEST FOINT WAVE FOLLS
In order to determine the whereabouts of a malfunction,
a number of critical pcints are brought out for monitoring.
The fcllowing wave formo will be present at their re-
spective test points when a machine is functioning properly.
CAUTION: Observe test points with low capacitance, high im-
pedance, differential scope.
Origination of these signals can be found on Figures
2 and 3.
8.1 RZ to Frequency Double Converter lMonitor (TPl). The

F. D. record monitor shows the signal sent to the record

amplifier.

o Ry 4 —ofe—0 —afe— O —wf— 1 —fa0 o1

T T

.Zus

8.2 Track 2 Head Current lonitcr (TP2).

& .
20V i i | 1 + 70 mv
TR\ * TRZ
ACTIVE ACTIVE
o 1
i
i
,} REF. TP

17
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8.3 Track 1 Head Current Morpitor (TP3).

b ree vp2
i

Tl ! TRZ
ACTIVE T ACTIWE

¥
8

The hezd current moni*srs indicate which channel is
active in the record mode.

8.4 Playback lotor Drive Logic Monitor Phase 2 (TP5).

+bv : ! —+ ; ! } |
. l ) | ; ! [ ' s
B , Pl | | | 47.25¢
) i i : ! i l I NOMINAL
o 6~ | o S sl B e
| | |
| | | % ' | | ’
- a ' ! ' |
i | i i l I I |
A T
) : ! | : | |
oo oo | '
8.5 Playback lotcr brive Logic Nonitor Phase 1 (TP4).
1 1 i ]
; % ! ) 2 ! ! !
| i ! | i ' f '
I I R
e o] a |
+ov ] H‘- . | 47.25¢Ps
| | NOMINAL
|
o) S ﬂJ L.._a__'

The playback motor drive logic monitor shows the

counted down and phase shifted signal from the VCO.

L18-
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Differsntiator Output (TP6).

{ro

=] {28E C

ANERNE

v

8.7 Peak Detector Trigrer-cbaclete.

8.8 =Inuk Detector Trigger (TE8).
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8.9 Playback Reconstructed Frequency Doubled Code {TP9).

" r'l-‘!., m—~‘1~—o—r«-0-.d‘4——1 -—-'4—0—-&'-:—1———14-1——1

By~

8.10 Fhase Comparator Reference Input (TP1l0O).

-—ﬁnoms peti—

== TLWOMS e

8,11 OGusolete,

~20-

i
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8.12

8.13

8.14

A

>

Phase Comparator Tape Input.

—el ZIDMS f— 630OMS _i| ‘;
st —— i e N

Differentiator and Fall Wave Rectifier Output (TP13).

Data Detectour Outcut (TP14).

+6v

DATA PRESENT DAT A WOV PRESENT
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8.15 VCO Output (TPl5).

(1300 - 1600 PPS
+6V

O

8.16 Tape Bit 3Sync (TP16). The tape bit sync is the

reconstructed sync recorded on the tape.

T

L
I T R T T A S B

8.17 "OUne" Gate (TIl7). The one gate is shown in relation

to TF13 and TP1l6é6 below. | ‘ | | | '

+ev |
| ‘ | I[ | l [ | b | Cone”aatc
O - S—

T -

I o

O
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8.18 VCO Auxiliary Input. The VCO Auxiliary is a means -

of externally varying the ‘Trequency of the VCO and over
riding the integrator output for test purposes.

It provides open loop (asynchrongus) operation during
playback. '

A VCO frequency, measured at TP15, between 1360 and
1660 pps can be achieved by applying a dc voltage between
3.8 and 7.6 volts.

23~
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¢,0 FOWER REQUIREMENTO

G,1 Current Drain. The nominal current drain for the

system is as follows:

MODE e ~b +20 -20
PLAYBACK | 56 MA [|2MA | 33MA |2.8MN
RECORD S8MA [IZMA | 28 MA |2.7MA

g.2 LOO cps Requirement:

L00 cps + 1%, 62 volts p-p + 1% sq. wave,
] watts
9.3 2400 cps HKequirement:
240G cps = 1%, 100 volts, &3 watts
2. kegulation average rectified value.
lecs than 10° phase jitter

fiise and fall time Sysec t 4 usec
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A

10.0 HARNE3S DERAWING
Figures 4 thru 12 are the harness drawings describing
the interconnectiorn of the transport and the electronic

modules.

(REL Master #°,4) -25~
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RETURN
4 CONTINUE
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FUNTZTION GACT (K)
GACT=1e

DO 1 J=1sK
GACT=0GACT* (J+11)
END

FUNCTION NrACT (X))
NFACT=1

DO 2 J=1lsx
NFACT=NFACT *J

END

O PHIFI (M X))
ION AY (L2871 4CV ST DY {128 ), GY (54 sGCODF{65)
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PHIHI= F{deX)/7e50+ 1oy i wmn b ACT AR DU/ n=7 (11:2)
END
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THREZE=SPHIHI (3 sX)

CNESG=CNI®ONE

ONECUB=CNESC*ONE

C\EFOR ONECUB*ONE

TWOSQ=TWORTWO
XSQ=1./(X*X)
XCU=X5Q/X
YFOR=XCU/X
XFIV=XFOR/X
XQLX XFIV/X

=XSIX/X

/(;_1 CH"\\S; V//(
ANIN=XEIGH/X
XTEN=XNIN/X
XELEV=XTEN/X
KTWEL=XELEV/X
XTHIR=XTWEL/X
XFORT=XTHIR/X
XFIVT=XFORT/X
ASIXT=XFIVT/X
FFOURT=1e/ (XEIGH®ONEZSQ)
FEIVT=1e/{ANIN®ONE )
FTWTSE=1e/(ASTXTHONZISS)
FTUTEI =14/ {XFIVT*ONECUH)
FTWINI=1 o/ (XFORT*CNZCUL)
FTHTON=1 .,/ (XFORT*ONEFOR)
E=8.*FFIVT+T”C*ZFO‘\T
pP=-840, "-THTSE‘L68.“I FiuTe I +6 g v THREEFFTWUINI =12 o *TWOSW*FTHTON

=E#XSQ
P=p*X5Q
RETURN
END

FUNCTION F(KasX)
DIMENSION AY(128)s0Y (&4 0C0aF {84,
CoMMON IVLCHL_’:‘{»—\g n“r'i._g_ Kz a U he A
Fa{{-la ) #xyRGACT (LY * (Ran Lt) 1y

END

COZFsGEZsGSUL» YO s YONE s
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